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Abstract 
The objectives of the first study of the paper was finding  teachers' opinion regarding selection criteria for didactic methods as 
well as establishing the weight that active-participative methods have in the teaching-learning process. The results of the study 
show that for the teachers from "Mathematics and sciences" curriculum, the above mentioned methods do not represent a priority. 
The objectives of the second study were experimenting some active-participative strategies and establishing their efficiency in 
the study of Physics. The results confirm the fact that using active-participative methods can lead to a significant increase of 
efficiency in studying Physics. 
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1. Introduction 
 School education has been confronted lately to a new structure of social-human requests and it therefore must 
define new aims, give a new direction to instruction and formation so that the graduates could face the complex 
problems they are dealing with. 
We have noticed a decrease in students' interest for the study of sciences (Mathematics, Physics, Chemistry and 
Biology), very few graduates choosing these domains, even though the researches show that there is a deficit in 
these areas on the labor market.  
Experimental studies have proved that some students' worse results at certain subjects are caused not necessarily 
by the difficulty generated by the internal structure of knowledge, but mostly by difficulty in adapting to one or 
another of the methods the teacher uses (Nicola, 1992). 
Acuter and acuter requests of integrating new technologies in the education system, of increasing the interactive 
character of learning, using co-operational strategies of learning and assessing, are becoming imperatives of the 
development of a modernist and postmodernist society and education. However, this does not mean giving up totally 
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to traditional strategies, but harmoniously, efficiently combining them with those that bring a more profound 
implication of students in their own formation process (Oprea, 2008). 
Didactic strategies represent the global theoretical-actional system, grounded by the didactic principles that 
ensure guidance, development and purpose to long-term education, using the characteristics and valences of the 
resources, contents, methods, means and forms of organizing the educational process (Bontas, 2008). 
A strategy could be the complex result of combining methods after varied criteria, according to their 
complementarity or compensation value, their compatibility and exclusivity (Cerghit, 2008). 
We consider that choosing methods implies choosing techniques and means; therefore we will refer especially to 
didactic methods.  
A method is "a succession of large stages through which we help students gain knowledge or possessing a 
capacity" ( Hotyat, Delepine &Touyarot, 1973). 
In modern didactics, a learning method is understood as a certain way of acting, which tends to place the student 
in a more or less conducted learning situation that comes close, almost to identification, to one of scientifically 
research, of following and discovering the truth and connecting it to practical aspects from life (Ionescu & Radu, 
2001).  
A method is not good or bad in itself, but through relating it to the respective didactic situation, the criterion of 
opportunity or of suitability to a specific reality being what it could make it more or less efficient (Cucos, 2006). 
It can be noticed therefore the tendency of modern didactics towards a methodology centered on student. This, 
unlike the equalizing, homogenizing methodologies, promotes some methods that are particular for each person, 
according to his/her own needs and own learning rhythm (Cerghit, 2008). 
The methodology mentioned above can be materialized by applying active-participative and interactive methods. 
The central idea of these methods is that the learning process belongs to the students and capitalizes the fact that 
students have skills, learning and reality approaching capacities which are much nuanced in weight.  
Among the new orientations in the domain of educational practices there is also one which regards the 
development of student's critical thinking (Dumitru, 2000), by using new active-participative methods and 
techniques, that should amplify the functionality of mind, stimulate its capacity of exploring and discovering, of 
analyzing and synthesizing, rationing and assessing: brain-writing, jigsaw, "I know/I want to know/I have learnt", 
conceptual mind map etc.  
The correlation between the instruction processes and the efficiency of learning is influenced by the quality of the 
first one, as well as by the students' characteristics considered as individual differences of learning that could modify 
and improve in varied ways (Cerghit, 2008). 
The two variables are mutually conditioned and if they are rigorously controlled, all the students from a class 
manage to accomplish their learning tasks, to succeed, which is essential for their motivation.  
We aim to establish in the first part of study 1 the weight of the criteria for selecting the didactic methods used by 
teachers during the teaching-learning process, and in the second part the weight of active-participative and 
interactive didactic methods used especially by the teachers from "Mathematics and sciences" curriculum.  
By analyzing the teachers’ answers to the questions in the applied quiz, we have noticed that for the science 
teachers the active-participative strategies do not represent a priority option. This conclusion has imposed 
organizing a pedagogical experiment that forms the second part of our paper.  
In study 2 of the present paper we aim to prove that using active-participative and interactive didactic methods 
while studying Physics can significantly increase the efficiency of learning.  
2. Study 1 
2.1. Method 
2.1.1. Participants 
112 teachers took part to this study run in Bucharest during the school year 2008-2009, from which 31 secondary 
school teachers (from 5th to 8th grades) and 81 high school teachers (from 9th to 12th grades). Also, 72 teachers 
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belong to the "Language and communication" and "Man and society" curricula and the rest of 40 to the 
"Mathematics and Sciences" curriculum. 
2.1.2. Collecting and analyzing data 
The collection of data was realized by applying a questionnaire. 
This questionnaire contains two items. The first item regards the teachers’ opinions about 6 criteria they consider 
when choosing and using didactic methods within the teaching-learning process. The second item regards the 
teachers’ opinions about the use of 11 active-participative methods within the teaching-learning process. 
At the two items of the questionnaire, the first regarding selection criteria for the didactic methods, and the 
second regarding the didactic methods used, the possible answers were: 5="Totally Agree”, 4="Agree”, 3="Partly 
Agree”, 2="Disagree”, 1="Totally Disagree”. 
The range scores are the following: "Totally Agree”: 4.21-5, "Agree”: 3.41-4.20, "Partly Agree”: 2.61-3.40, 
"Disagree”: 1.81-2.60, "Totally Disagree”: 1- 1.80. 
In order to analyze the statistics of the data frequency (f) and percentage (%) were used, and the testing of 
differences between the groups "Language and communication", "Man and society", "Mathematics and sciences" 
was realized with the help of the nonparametric test Mann-Whitney U in SPSS programme, the accepted 
significance threshold being 0,05 . 
2.2. Results and discussions   
In this section we will present and analyze: the teachers' opinions regarding the criteria for selecting the didactic 
methods; teachers' opinions regarding the didactic methods used in their teaching-learning process. 
The first question analyzed is: "For choosing and using the didactic methods in teaching-learning process I take 
into consideration the following criteria": the aimed didactic ending (aim and objectives); the logical structure and 
the difficulty of the subject, as well as the specific of the taught content; the student's attitude towards the learning 
activity (age particularities, student's individuality, receptivity, student's expectations and interests, level of 
knowledge etc); the form in which the didactic activities are organized (whole class, group, individual); personal 
didactic experience; didactic logistics available in the school.  
Table 1. Factor load, frequency, percentage and mean values of the question "For choosing and using the didactic methods in teaching-
learning process I take into consideration the following criteria” 
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Mean  
f 36 54 22 0 0 1 The aimed didactic ending (aim and objectives) 0,80 % 32,1 48,2 19,6 0,0 0,0 4,13 
f 94 17 1 0 0 2 The logical structure and the difficulty of the subject 0,72 % 83,9 15,2 0,9 0,0 0,0 4,83 
f 87 25 0 0 0 3 The student's attitude towards the learning activity 0,86 % 77,7 22,3 0,0 0,0 0,0 4,78 
f 6 17 77 1 11 4 The form in which the didactic activities are organized 0,70 % 5,4 15,2 68,8 0,9 9,8 3,05 
f 0 0 2 29 81 5 Didactic experience 0,59 % 0,0 0,0 1,8 25,9 72,3 1,29 
f 0 0 10 82 20 
6 Didactic logistics available in the school 0,76 
% 0,0 0,0 8,9 73,2 17,9 
1,91 
 
The highest average score (4,83) can be noticed for the criterion: Logical structure and difficulty degree of the 
subject, as well as the specific of the taught content. Therefore, this should be considered the most important 
criterion.  
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An important average score (4,78) was also resulted for the criterion: The student's attitude towards the learning 
activity (age particularities, student's individuality, receptivity, student's expectations and interests, level of 
knowledge etc). This is the second important criterion.  
Also, the teachers appreciate quite a lot (4,13) the criterion: The aimed didactic ending (aim and objectives). 
 At the same time, the criterion: Didactic logistics available in the school is of little importance (an average of 
1,91), and the criterion: Personal   didactic experience is of no importance at all (an average of 1,29). 
 The second question analyzed is this one: "I use in my teaching-learning process the following didactic 
methods": modelling; problem solving; computer aided instruction; differentiated instruction; jigsaw; brain-writing 
(6/5/3); role-play; case study; conceptual mind map; Venn diagram; the cube.  
 
Table 2. Frequency, percentage, mean values, results Mann-Whitney U Test of the question "I use in my teaching-learning process the 
following didactic methods"; the "Language and communication" and "Man and society" teachers(G1), the "Mathematics and sciences” 
teachers(G2) 
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Mean 
No. Method  
G1 G2 G1 G2 G1 G2 G1 G2 G1 G2 G1 G2 
Mann-
Whitney 
U Test 
(Z) 
p 
f 0 2 0 10 28 10 27 9 17 9 1 Modelling 
% 0,0 0,0 0,0 25,0 38,9 25,0 37,5 22,5 23,6 22,5 
2,15 2,68 -2,25 0,024* 
f 0 0 0 8 0 12 39 10 33 10 2 Problem solving % 0,0 0,0 0,0 20,0 0,0 30,0 54,2 25,0 45,8 25,0 1,54 2,45 -4,52 0,000* 
f 3 1 26 15 27 9 11 9 5 6 
3 
Computer 
aided 
instruction % 4,2 2,5 36,1 37,5 37,5 22,5 15,3 22,5 6,9 15,0 
3,15 2,90 -,98 0,326 
f 13 2 28 6 15 14 9 11 7 7 4 Differentiated instruction % 18,1 5,0 38,9 15,0 20,8 35,0 12,5 27,5 9,7 17,5 3,43 2,63 -3,49 0,000* 
f 2 0 3 0 51 9 4 13 12 18 5 Jigsaw % 2,8 0,0 4,2 0,0 70,8 22,5 5,6 32,5 16,7 45,0 2,71 1,78 -5,19 0,000* 
f 0 0 2 0 14 7 46 18 10 15 6 Brain-writing  % 0,0 0,0 2,8 0,0 19,4 17,5 63,9 45,0 13,9 37,5 2,11 1,80 -2,24 0,025* 
f 11 0 21 0 21 0 10 19 9 21 7 Role-play % 15,3 0,0 29,2 0,0 29,2 0,0 13,9 47,5 12,5 52,5 3,21 1,48 -6,72 0,000* 
f 16 0 30 0 14 8 7 10 5 22 8  Case study % 22,2 0,0 41,7 0,0 19,4 20,0 9,7 25,0 6,9 55,0 3,63 1,65 -7,14 0,000* 
f 15 4 24 11 10 9 12 8 11 8 9 Conceptual mind map % 20,8 10,0 33,3 27,5 13,9 22,5 16,7 20,0 15,3 20,0 3,28 2,88 -1,58 0,112 
f 0 0 4 7 25 7 30 12 13 14 10 Venn diagram % 0,0 0,0 5,6 17,5 34,7 17,5 41,7 30,0 18,1 35,0 2,28 2,18 -,85 0,392 
f 0 0 2 0 37 4 14 11 19 25 11 The cube % 0,0 0,0 2,8 0,0 51,4 10,0 19,4 27,5 26,4 62,5 2,31 1,48 -4,60 0,000* 
* Small significance values (<0.05) indicate that the two groups differ significantly  
 
By analyzing the data from table 2, we notice that the "Language and communication" and "Man and society" 
teachers use mostly Case study method (3,63) while Problem solving is the least used (1,54). 
By analyzing the data from table 2, we notice that the methods used mostly by "Mathematics and sciences" 
teachers are Computer aided instruction (an average score of 2,9), Conceptual mind map,  (2,88) and Differentiated 
instruction (2,63), while the least used are Role-play (1,48) and The cube (1,48). 
By analyzing the data from table 2, we notice that the teachers from „Language and communication” and „Man 
and society” curricula, use more frequently the most of the analyzed methods than the teachers from „Mathematics 
and sciences” curriculum, except for the methods Modelling and Problem solving (for these last ones the average 
importance score is superior for the second category of teachers).  
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Yet, for three of the eleven methods there are no significant statistic differences regarding the importance given 
by the teachers from the two groups. These three methods are Computer aided instruction, Conceptual mind map 
and Venn diagram. 
3. Study 2 
3.1. Method 
3.1.1. Participants 
148 students took part in this study run in Bucharest during the school year 2008-2009, out of which 39 
secondary school students (two 6th grade classes), 56 high school students (two 9th grade classes), technological 
profile – services and 53 high school students (two 9th grade classes), sciences profile.    
3.1.2. Collecting and analyzing data 
The first step of this study was making the pairs of equivalent classes: 3 experimental classes and 3 control 
classes initially considered to be of equivalent level.  
The study was run on Physics, chapter „Forces. Types of forces” at all six classes.  
At the control classes, the methodology of the didactic activities was the ordinary one, the teaching-learning 
processes going on without being influenced by the experimental variable.  
At the experimental classes, the teaching-learning process was characterized by the introduction of an 
experimental variable: active-participative methods. 
During the noticing and controlling stage of the study, there were applied some identical written assessments: 
pre-test and post-test, for the pair experimental and control classes.  
For the statistical analysis of the data the average marks obtained at pre-test and post-test, as well as mean values, 
standard deviation were used, while for the comparison of the average marks the ”t”-test in SPSS programme was 
used, the accepted significance threshold being 0,05. 
3.2. Results and discussions 
In this section, we will present the results of the experimental and control classes at their pre-test and post-test. 
 
Table 3. ” t” test results concerning the comparison of pre-test mean of the groups 
 
Groups n Mean SD t p 
Control group (secondary school) 20 7,25 1,54 
Experiment group (secondary school) 19 7,23 1,60 ,026 0,979 
Control group (high school, profile – services) 28 6,60 1,50 
Experiment group( high school, profile – 
services) 28 6,66 1,51 
-,155 0,878 
Control group (high school, profile – sciences) 26 6,70 1,58 
Experiment group (high school, profile – 
sciences) 27 6,65 1,57 
,103 0,919 
p>0,05 
 
By analyzing the data from table 3 we notice that the difference between the average marks obtained at pre-test 
by the experimental-control classes is not significant ( p > 0,05 ), which allows us to consider them being initially 
equivalent.  
Table 4. ” t” test results concerning the comparison of pre-test-post-test mean of the control and experiment groups 
 
Groups n Mean SD t p 
Control group (secondary school) 20 -,012 ,28 -,195 0,847 
Experiment group (secondary school) 19 -,93 ,70 -5,760 ,000* 
Control group (high school, profile – services) 28 -,08 ,26 -1,780 ,086 
Experiment group( high school, profile – 28 -,83 ,34 -12,901 ,000* 
4. Conclusions  
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3. Study 2 
services) 
Control group (high school, profile – sciences) 26 -,06 ,18 -1,895 ,070 
Experiment group (high school, profile – 
sciences) 27 -1,11 ,34 -16,543 ,000* 
*p< 0.05 
 
By analyzing the data from table 4, we notice that the progress of the control classes is not significant, (p > 0,05), 
while the progress of the experimental classes is highly significant (p < 0,05).  
 
Table 5. ”t” test results concerning the comparison of post-test mean of the groups 
 
Groups n Mean SD t p 
Control group (secondary school) 20 7,26 1,49 
Experiment group (secondary school) 19 8,17 1,19 -2,085 0,044* 
Control group (high school , profile – services) 28 6,72 1,47 
Experiment group( high school , profile – 
services) 28 7,50 1,39 
-2,026 0,048* 
Control group (high school , profile – sciences) 26 6,89 1,55 
Experiment group (high school , profile – 
sciences) 27 7,76 1,54 
-2,055 0,045* 
*p< 0.05 
 
By analyzing the data from table 5, we notice that the difference between the average marks obtained at post-test 
by experimental-control classes is significant (p < 0,05). 
Correlating the results from tables 4 and 5 we can state that the evolution of the experimental classes was superior 
to the control ones, which proves the efficiency of the active-participative and interactive didactic methods used 
during the teaching-learning process.  
4. Conclusions  
The elaboration of an appropriate and efficient strategy is not something that could be fitted into a predefine 
frame, applicable anytime, anyhow and to anyone.  
As well as the application of such strategies, it cannot be done without considering the logical structure and 
difficulty degree of the subject, the specific of the taught content.  
For example, the didactic methods Modelling and Problem solving are more often used by the teachers from 
Mathematics and Sciences” curriculum than the ones from „Language and communication” and „Man and society” 
curricula. This is due to the fact that these methods are more applicable to sciences. We can say the same thing 
about Case Study method, which is preferred within „Language and communication” and „Man and society” 
curricula.   
Also, an important role in elaborating and applying certain strategies is played by knowing the students’ physical, 
psychological and individuality characteristics. A strategy reaches its maximum efficiency if by applying it all the 
students gain some benefits from the learning situation they are involved in.  
A strategy cannot be elaborated without considering the aim and the objectives. Its efficiency depends on the 
accuracy the objectives are defined with.  
This paper has proved the fact that choosing active-participative and interactive strategies, materialized through 
integrating some adequate methods, has lead to an increase of efficiency in learning Physics.  
The classes for the study were not chosen by chance: the 6th grade – the first grade in which Physics is studied 
during secondary school and the 9th grade – the first high school grade. It is during these years that the student’s 
scientific thinking is formed and his capacity of critical analysis of natural phenomenon is developed.  
Also, the chapter that the study was run on, „Forces. Types of forces” is a representative one for the study of 
Physics, having strong interdisciplinary connections.   
The teachers’ aim, in general, and Physics teachers’ in particular is that the subject they teach become a favorite 
one among students.  
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If from the beginning their efforts are directed towards selecting and combining certain methods that should focus 
on stimulating the student’s own activity and on his effective participation, considering his own possibilities and 
rhythm, the objective is accomplished. 
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